A computational model for neocortical neuronogenesis predicts ethanol-induced neocortical neuron number deficits.
We have developed a computational model that allows for the evaluation of normal and perturbed neurodevelopmental processes. This mathematical construct is used to test the hypothesis that reduced neuronal production is the critical mechanism behind fetal alcohol syndrome. Model predictions of normal neurodevelopment match independent stereological measures but challenge estimates generated using a previously published model of normal neocortical neuronogenesis. Evaluation of data showing an increased cell cycle length after prenatal exposure to ethanol during neocortical neuronogenesis yields predictions of cellular deficits that can account for the permanent neocortical neuronal loss seen in rodents exposed to ethanol concentrations of public health relevance.